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' X<D^6<D&WT-?0Mftib 

e> titzmw&mfc 

=* - * 171 M&&& % u n im 3-34-1 

Speciation in Man-Made Environments 
Kunio Iwatsuki 

Faculty of Science, Rikkyo University, 3-34-1 Nishi-ikebukuro, Toshima-ku, Tokyo, 171 JAPAN 
!i: , (Received on May 7, 1996) 

The increasing number of threatened species and the loss of biodiversity on earth are 
the most terrible crisis we are faced to at the moment. However, it is speculated here that 
there are species which must have diversified in the developed areas or under human 
influences. The fern species with agamosporous life cycle seem to be diversified, at least 
to some extent, in the man-made environments after the Neolithic Age. Origin and 
development of the agamosporous fern species are synthetically considered under a focus 
of the speciation under the influence of humans. Diversification in flora and fauna seems 
to be partly added in artificial environments probably through evolution in simple 
combination of mutations, although these agamosporous species are not quite natural and 
have strayed down blind allies of their evolutionary cources. 


^(DM&^^b^iiX^htztbXhh. 21# 
A'Ail 

IAP7a<hf>, ftA®x_& t $> 

IfeiA t i) %> ZL t COX § A VA L V 

LO'&. 

ZtiX^&tXhXhh L, Wt 

JIHHtoA (sit 1990, 1994 A X). 

(DfcmizmLx^%mmiz^x(Dmmw 
\ztfLX, §r®§IB#{t (H 


*xim£.mt) mkxkmw&Ltz-im 

TXftikLfzmt>&&<VXl±fj:^frt\s^ 

Av\ 

x&fDfyWkXz <fc o o tz% 

hfztf)\z, AiliiHiftA 

%mfetLXl±-kMlz&titzi><D-C$)t), A 

xttf^mx&^fz. LAL, 

• if ®.XM t LX tz IBTffPfft t jiHo X , 

mxzhtz'DX-k^^m^^bii, 

&H till A 
j: & Aflfl ^ (i L *9 


— 44 — 
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Xhh. Aftli, LfrLtefflb, fitt A A 
o Xit-frtit TOEf^it AJMiSMoX bit 
& A A T 9 , ilSc A xi. V ^ A 3 A ti X ft & ^ 

fci) 0) bM{$.£ti& . 7)-Sfto 
flt/oAAAA, if A < fj£X:A TiXfi^A 
Efi AAhtTit AfAXM-S & co & 7>o XTt> 
5U, 

AoMAfJMI-^ & 0 A &0 

fzlnXhh. 

*> tz 

bLtzfr. W-ffifc, MAftTVXc^/f/fA 
fP§-2> <( A XE A 43 oT AXili A tz qftAhXT) -A • 
\ib/v¥<o$k&, 

AToX A A6 Ajiclf AT?AffiA^fAATrX 
(Dtzhn . i> A i> bticWtiMt&ifrtfftM't 
0, 7.RflJXkE7;AX 
AAXT&&. J?Of® A^f AftTlMX' 
JIXAvXc^A^O^WA A oTW7 A 
<AXoXi|MW, A^Cio-c, m 
A^ tX^A A£P7 ATi§H/f 

AictftAX. AXA, AX# AM Af/OAT^ 
ftoii^oiiifiA^f, &&ftoftt/jiA £ 
oT^I^4Wl^l#Ltai^. fit/ 
ji XX ti A i§ IS A X v > & (iT X &v\ 

3 — n 7X7X7°XX X 77 At A 

Mk^AJ: 9 &g«*lol^T7>£. A 
At, A A AMEW ATT&f»AA£lM, 
(5 A A A"OfiA1rT4oX A < ii2\° 7 MfAAll 
Itl ATTXAjiT&Tffc®;0#JM§XX7c*f 
JXATTXkoX, 

oft A A/X A X MM AEW if/A A f£A AXfc 
O X A X A A . 0#O^M0#ftAX£CSi?: 
^ ta $ -A X to b ti tz AS A Of If ft & w% A A 
tt&, TXXxoAfMoJi^AliqDA A 
A, & A t> Afful-Oit AMTtA 7 ■? AM; 
AtiTTXftX, ifLv^O^A^jAbr 
frfti&fcWfX & /:tvA MJXJ±MJAjA#t 
AffMAAA. AtiAOflfifiAOTTli, 

A (iSATJo < . 

—A, if ATJJt^Af^ft AT & XgAfrofl 
A A is i fri& A A o Aft All A A A o/A A 
v\ AtiA, ^|E1-*IEfcA#£<aiiiliAV' 
IJKIIitliA -6 A, $ 7 X7 OfATdM 
A 0 Ofl teXET f£Tt> &. AOA^AifAT 
A^mMTXMik A fz A ft# £ ti7>fll?ftO 
7UO 1 oA, AM A A"TH# LTV^teg^ 


MftftTAi&TX. AlmAAA, 
ft7)A"A < A A -^nftO £> (7) A, ifHt?B^ftJA 
t^A^KAS^IMA^otML, 3H 
# ATT&fiT'7>& A A AfwfEL, A^ftA 
AAv\ 

*f 14 

Aftt/AAA^ oAAA'i: A A. ^A^A, 
^HAlSbr, 

ft A A A ft A 51S. A KWH A A A A b fw A 
jfa6^) A t t LAv\ BAlvf A^v^t 
ti, fP^mttT'J r0M^ifAft^ v 

A"J (^ff|1992), tIA “Flora of Japan” Vol. 

1 (iwatsuki and Kato 1995) AMft^Ifi® A 
&&<7)X^tih A#MLAAA!^LAv\ 

A ft A A v >te'IA^ A ft A A 

tf, 

A SIS A -A A A o-e A A A, 

A'^, ^)OA A :t 

(i±t flMft^(AfI^ 

Ali, M^fIMffMAfT9 isvxlbh'tf, 
v Aftt/A A A & 
0A\ (TMAA -) 

(TA7A ] ) —) (7aA^AA-(79EAtiA^ 

\m Amt. a ^ a if, 

v Aftft/ Af)7^fy A A 7 A 7 A A A MAf 
1AE Ao A A ^ <7, 7 A 7 A 7 A v 7 A 7 7 
AAMf)t)fJA®lfA^ <D, 7 7 A7 7A7 
9 X ;F v X A Af7 r/T^i-tk AT A 

14 A^ A-72 Ah A A», A A AliflU Aft < 5t 
if-A# < oft A A, A 7 A" 7 As£^5H£ & A 
ty, A oMf£7tLA0MTTAl3 7 

tiAA, A AT(i;ftfXlioM@£E7ii • 
4IA|jS AMTTf^ b& A A A AAv\ 

^ >£ 

20ir|EOg^fA^{it/S • fE^WA^fiA 
7 o XfflM. AftffffitJ • jstcK/A jA9n A, ^7 
Av^EA±lfT^A. #ft17oM^^A7J 
v^T &, ^M'MMTlttA ^ AV7iib7) & O 
o, ^t/^oW^Mo^jflfi^AHMA^ 
A, A 7 A"7 OJl^OISfFf AH§E#J AH A 
±tf-rv^. A^A, M^^fittOkf^A A", 
S^Eft^OEIf Ai5V'TI±A A A A A, m 
f/fW • M7caW^AATltT^M0^ A/X< A 
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«9^2J! 


HEti&Ei:WBT^tr^)^. »^gi±» 

^ i 7 E 'E 2) & 0 77 E) 2). "E &)tz. 

*6, 

"E2>/5E EEt r 'E9E ; EiL&T ? -EHIHE'E 
2> E E (i&v\ 

^>5ESE8IL 

^fra^fraflELi 9 ti~ 2> A^jMMTK £ 

fra IE £ IfUL “E 2> #> LiH & 2> 

^t2>^«^E&2>EEk&9, Jl#i£ 
tzif>\am 9 £ < # < <omt 
IE &%‘&mt1r2>i><DX*$)Z>. 

i 0^0 v£'*i^Li,e> 

f£0iHj 0#!l'n 

M± L V EEtti ii^j 1 AUMtA L X 0 2> 
EE^'ftlLtiTV^ (^Hl992). 
Ei?EJt0#«P9 L EL £ tiTV^ £ 0f± 

ubfitzm h-c&2>e, 

0lS£iE E"£ E E#)2> E, SE£n0@0&ilO 

Z'?*—b> f E> 2> (Lovis 

1977). BE0'>EL|l|oTE2> E, E~CL 
Mitui (1975) ^llltv^J:^:, A!Ut 
9 & i^0£Ef®'CE)2) 17^-4r > h 
0 flEf;iil'£'£?6 ; MTo tv>2) E fdii$ *i 

T0«2). ‘Flora of Japan’ £rl!l#><i>(C 

^Eo T, ^^IE^tf±i 9 BE0'>EL 

2) & 0&HJ& L7E^f40lf/F^ -9 It, Eti 
£E«LEfflL/cE, ^Jgfcfcfctf-E* 
E, B^M63Ofl0EE'Eittl0 7> 

& 0E453 

fit, E0 b Lfeii 2> E lilfli $ 

tlE & 0E72fiE)2>. £#0 160°-“fe > b 
Hit, AMWEEjE 9 EilELEc^i: 
^ ~C <h 2>. 

L E0S%©Ht, Sfi L 0 i! L EL £ ti 
tV'^V'3i ? , ff#& EL2^^1~E)flL(ite 
tL^V> (E E E ff Lovis 
1977, ^111992). E"LE 


E*&*iT0*fcjl**&£-E2>E, jftflffc 
E% v EElt/EII^L#-# L5ME LTV^ 
E2 6t1ifEi<9|J^#f H^v\ E 
EE% 3t£vE0#J^£ra0»t£EL 
#to“E2>E, £1E#0TOLI9l60°-EL 
L E ^ 9 , B#0&0*Ciil2>''?-*fe>' h*? 

i>2> (s’M 1992). 3 — n 7 /''Lliftfl^L^g 
£E2>'>Ef±E < (Tutin et al. 1993), jtE 
h LilLEv^Ev^iEEii, 
MAW E & flitE'E £ 00 EEEftWitiREE 
E£0^#EEiffELE0. E<7)±tH 
E, Ak±£'> E'E^Ef 
L5MELT0 2> E L6EB±MS^7M@0 
fij'n Ei%0 E 0 9 4 tegfC (i % 0 E 0 

X- 2>. 

2 0^0M^^|M0^B}iiiilzgji| • m 

stoiras^ 

E E tf v E0®F25 & Ltv>l) P0 
(1994 ^E") Li2>E, MIUl€§WBMLjE 
Lii2>EE E'yfiit<TiI^4®It 
&2>E\ HjIl€HiajL(i2jf{«ttMM 
EltEHj^LT0 2> (&EE0EEL05E 
0S‘C?§ej&£). lel&, 

7 f 7 '/ ^ 7 H'v 7 E 7 7/L y t 7 f, 
15 E A, E"0 E E, 

ESizgjiit, iSf7>i' < o^o^i^f*c(± 
Eftt^^iiME'^W ttv^lE /Elt/E0 L 
tlTV^2>. r^cL^fg^E L/EEH^^cf^ 

E 0 ^ 1E^ 

Pit, 57 Lv 
< E 3HH±MS 
E E •SttkLTv^2>. 

E0^|§^L, 20(9EEl:^tlT 
io^7Ev\ io(i, diHiii^i 7 
fe^Ti^v^E E5'C(5i^#Li3lt'?)iIME 
#x. L ti& Ifetiffin&Mm'te&KZilf L 
TV^^, A%,(D%.Atz E E 612(5^^ 
911^^2), Ev^,iE'C^2). 

^9l75(i, 

M^^bLT^L, ^o^0®'C3fetf^L^ 

L/2PlfL!'4^v^ Ev^ if-e&2>. 

3 MI^M(7)i±i31(7)^>£E^WilPiT 

EfoO^ifil 
@§^^r4i9-tIfT^-SE, ^®L/2J|,^.L^ 
^ ? 0<. V^-ftL0f#^E, tegk'n^itfliiA 
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%,WMTK^<bLbtiXXX&X. 

a) yN s4i '> Ail A A <047 Pat It H 

A^coAM^flvTO aoo 

4)A< Av\ bXXX, 

i2r<AfiO£ti, 

bti&b. b £%.<&)%) 4) <0 A ^— A A irb <B 07 ^ 
b bff&Xff (f!l A If A Lj£iil2{i, Hira- 
bayashi 1974), >1 (Oft^cO A AliTbiJicO 4) o <h 
4)ItLlAI^<0 lO'Cab^,. A <0^<0 H^jt 
@T\ - /n t=- v AI2ijt}/rli<h bxcoi b, 
A, b 7 rf A v A, A A <0 3 

mm, aah& 

74t?§& A 12 r< b-oi izjgbtiXff, oT 

T, A03^LvAiA:b)&A^~AAte 

A JNfya 

7 ^ ~ A A te4AS A ,107 4A£Lif 1 A A' It fW 
7 ATV'&llt:'&&0', AA7fi24n4W1A 
A® 41^ & & (Hirabayashi 1974, Mituil975). 

b) 4 A A V AH [WJ BlpjOt AAA 

A<047fnll2ooT4) v>A&. Aflfv^iT, 
12^7>7 N 7411242,47$ tlA A 7 

>^? {OfyA -VvOfyA 
t^Ofy/, AAAAtev^-fti4> 
34&4A (tv^ A AAA12te24t#4)£n7 fix 
o£) 7 A 

A A A co # ^ “CPi --M III <D H4I A mb AA)S 
blZ^t&bVb tXi/Xtz 
if o 2 xxxbb. bti^t 

fz, H^cOglll^cOtMJffi^Ii L-V^A'A z>. 

c) 4AA14A5tll!A<0 A A AM 5til Oil 

Lot 07 j£“?te±<02S£t2#& 4)<0t:te& 
mm^3bZ> O', 0 ^MU(b> ib, 47^ rf, 
A A A A 7 A A A"co#)i@ A, O AMi-M & 
7 74 4 7 a A, 7 A AAA", A3X'U4 
A A a A A®!^'^) 4b A A O'0J! 7 O 

d) A 7" 7r7l 

AtMofllKilOftfc 4 fc-f&O, HHSKte, 
B $<0ll<0 4 A A V 74'A 7" 7 T 7 ^ A A 
-7 A A It 2 4IHW1A A® ft A' A) b> , f7"7r 
am A LTteA Liio/2^c0 2fl(iA7"7T 
7 0^It^vCt AALtv^. OtU2itL 
r, 7 A 7" AAA, A ~ A 7" 7 A 7, 77" 
7 A 7, tn/NA7"7A7(9#i(±, 


4>pJ1^7ti'Co7f>JIA 
li^Ilt'l)^. A A, A — A 7" 7 A 
7 12 te 24^447 3 4^<0 tr1AA®MOAn 0 *i 
Tio 9 , t n^A7"7A7teSiM<04)<0 
>1 0 OH 07) 7 tiT o 
£. A7"7 A 7M<0 Aa/§H 12o\ aT( i, At 
ffl (1986) <0iHf 64lti^O& 4 , ASA'fB 
§i btlXXX^XXi b, 54 flAffjeLO 
t 27), 24fiO'Mill'n'£®IS, 2lffiOAftA 
£®Mt% 9ftl2oi'Tte2o<oSOrl4£ L 
07:. A<0f&<0tl^f£4|l& 7A'aHT, 
&i*££MO&&llIfe?®*cit$ Ztifzbm 

e) 7\A A a 7 A A<04TO J7A 3 
7 AAte^fa^^M’C, HoO<OAA b 
A4 7A IRtt ZtiX# , fficOffjiOfb L < 
f!W$0OAM0A>£0, tftMI^Ii 
££®MO##L*Co*. 2(9#Fltli^ 
£®flt $ft-?><Ote, ^A/3Afy'3 7A 
A (2 4£4£), A 3 7 A A A KA (3 4§4t) , 

A 7 7 2n A A 3 7 A A (24£4$), b A'^A A' 
3 7 A A (24£4A, 34£ft) cO&fiO&O 
4 

B^cotes^^^tgv Ac0£tjf72ov> 
Ate, 

7 co^4A7 s 4t t> ti, A, v' 6 

'D X ^ fz. If 1^ <4 Lt, Murakami and 
Iwatsuki (1990) A4A± (1994) 
a) A 7 tf A Ail ±IB2 m^bt'Ltz 

X 1 12, A7 AA AcOilAii^l^McOiB 
^12ov^THPAA^^^A'0A ^ A12 $ tBTv^ 
S. t^49A, DriA#co4IA^T#A^ t, 
7c7iM/21iAitB^A®McO)fMAA^ < b 
4> 4|Il(iAg/2^ : AA$OA. 

A A, tel^^®a<OA71f'AAA(i3t4A 
64#4itAA L v> 7 b A £ OA7 ? , XX i 
b 12£ 0 tiA m4A64^^McoA^121±^1A^ 

^ coM LxllA'A) 'otzbb O'0j§ bfcKb 
tlXl'X (Watano and Iwatsuki 1988). AOli, 

ilUi'o A® M (O A 7 A A A co It^4£ (SMPJ4A) 
124tlStRA'o < hfi, LTA'fAA 

®Mco|p*^4i^ ($f|) LA4)(0):4f^ 
Zti&tf, ^I^12^*A<0A7 tfA A<0@B4^ 
4Al2itf|^o< btixmzm llAlfi 

(^4f) lill^tTV^A. @fAt?-cO A7 A A 
AMI4A12(i^‘4AA®tR / t it t brX^X b A 
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mmmmm mm 




iix 

(iwatsuki 1975). o X ) 12®!!!; L/2 i> (DX&) X 

b) ^ 7^6 h 7 7 b }§ 5e1~ h 71 b YX £ X . 

J y ^ h V *y LZ Pteris cretica (flTh^zi d) -2> X X 

iZx.-Yfe<D? u?&tz£&) YMxbti y VY's?xw$k t 

TV^ 21 tfrb iifrfrZ «t 7 12, ifr#( 7 )iL Tl±, 

Mlif 12 tWIT® < 12 & £ ftfc (Lin etal. 1994) 

%>h tmm^tix^^. x yxmxmix. < (d^^s^x&xy, 

MffltZ£>Xffi%%ti?z®\Xi>&Z>. H^ ‘\±Ymit 

<Di><Dtzl 7C@SU 
3 f&#<A 2 M#»SU$*i, XX^1±MW12 

^ E^iJnlfg'trab^. £<212, 3 f&ftl 2 {±, $[ oT, i 

mx®%K\K%\\2tL, im ft12 & *SU Xf£ -C£ *. 

&2lb£i*Ea6£>*i£. -etiiboffis 

M^£il{$L-Cv>< t, T&m<D2fefe%&*k # H 

Mfltr &&XK 1 /Xl' 7 r y 12 §f Wl: ±12 3 tfzU ^<Di/ XU^X>f& 

4Ltv^2t»o/:. S^^il@l2M^ti^ftffi^Wl2LT, & 

; ei'V^2M, 3 j##iS, 3 f§f$nM<h T?>J: 7 l2i}#L±v\ 

Pf^,r ^ 12±£ L, ± 4 L±'±^Sil 2 Ji U ±t/#l 2 ±lt£@ 5 Hb± 

vgumstfifsna) ii^j® jwe *6& t *mtxmm 

tixY, 3i%mm(D4mm(D3m%x'Y, 

2 ^#'C 5 ME ^6 b hx>3M X, *?tfX%rL's'M<v§\$ i K^&i><Dtf$>'D 

b* y y y x y v y b(oyy% iciot^ff %<r>tztb\z\±, ¥^12 

LX7fZ$LZtifzi)(DX&X X tYTF^tltz It, X bY 

CDX&X (Suzuki and Iwatsuki 1992) . tffeY&b b tlX ($fij X. (±^11 1996) . Xtl 

c) ny^Of/yf M^v^l2@ 12# L*C, A^tfaY&fXXWMXA^L, 

^<DX(Dvv\t, i xxy yxxrttY rs^j t^ym^tttxKmtLx [a%,] 
s*y y y xx xcoUfeUft t fi±ii£titv> taxj biYMXj&ALZxxtyx &o± 

tzip , W\^X><D ±A/yHifi 12 X> h ffi^IE ^fi, 0 f±#§Bl±J 2 X^'t:'', 'fit 12 2500 ^-fl® 

fig&2: h (i^J6 £> ±. frV <£>$ 1 IBI <£>7 £>< 7 ) 2 : bXhb. 2 2 t, A ^(9 

2 ftfttt 4 XMX^)< 2 ) x BWTXWXitX^ 7 12li, ioo^ifi{i< 7 )^ 

■VvOfvfh, tOH 7 ^'v ^<7 

iphh'fifrtj y yxxxx)! xx ^i2jtLn^o^$$:^#L*ittufw 

§ o^itx^s^x®fii2^ tti^ i2itft 

o/:o^'2x^y yxxxxhxy t% 7 T- zUfriki* 10075 u 

L/2 (D. Damaedi etal. 1990^ t'). nXX'l 

^ f-v Xli (1 {±J£v'olt&& <£’Cli&v\ it|S!^M^W' 

(±) mf 5 ^ 12 ^a 6 T^—& o T 12 jltfi'^fl 51 / ft^ IT1±, 
v^L, J 1 ^^ 121 i^Liio/ 7 mf 5 T-|ilt; t 12 o fyYX 

7 )712|tt477g^||fI^Xx.Tv^. ttz n ®H12 J: ^iifb#||t/l2(i|§##v^ 2 :j& j 

x y f y y(i ^ 1 7o f y yxf f ^n^tiTv^. fpiifb^^co 

^ill'e^oT^^^ILTV^ <2X±t'§y> bfitzl%te<r) 

%xxtbh. mMtwjzyLbtixwmm m^it<r>^mtLx^x.htix^^. 
blj wWLx, nx^'Ofy ^ ^ \^Mt * ft 11 a M: 121 ± ffl s h 

(ffi#!2v^tilf^^®^12 J: t ^ , B. 
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h a a h a ® a t>. 

v 711^01^ Ltd, r^y^-r UL]^0 
A -V 4r 7 v 7' H 0 Jft!-f^l Afiff% (Wagner 
1954) A it L 0 , Ofl (Vida and 
Reichstein 1975) A E^T^fE^J AWtuAllA 
T0&. 

#:f:tt0MJ0 # <, E <9 A it-Ait 
^^^MAfliSiLA^Tii, ua^co 
£i£A0 15 E A E"0$|H9 £, A L T 

ftf-AUffi-tt) Aa60ox hAiK": ei:| 
ALT0t). tfttMEV^flATfjILKjA 
Altai 15 LA& 00 , AAlt-fV 
i?Ao7 &0T, 

Alt A t> A E AT gtilf, 15 & 9 A L # 

@fr7££;frA#;iT$rLv>^i7&j£L'rv> 
Itt>0A& LAAv\ 

LAL, #&MtAife^1"Ali, 5toA< 
40fiAl7AAAAE A t)MvtiA0lS A AII 
TAAT^ A lOOA^TO^BfP^ AAttt>fl 

BfL U>tt5Hfc0#$££oT Lit t AE17 

At). 

00AAL, T0^17ji'fb0^A£&179§0 
&tfAEt7A*9, AAT5£t)^«7A?ilfr 
AltLAt^AAA. TAAL*!IAt)A7>17 
it, 

tf-A A15 A L A v\ 

A&S&Ttc 4o It § &HI££5KS0®Mfc 

-EE^ElEft A ifc'T X fa- A X 9 17, Ar A 

^tfji0AA < E &&t>p|$5Hi, 

6 17 0 mm A % 11 A w* 17 ®JS LT 5HL 
LT§A&0E#t£T£&. Utl0117(52ft 
{ttteM^HE^17^WLTib^, AA5 
•9^, B A^AltT15teB£ttA?iMAltAA 
AT0t) A7L77\ 

Btl7}l0f>LtiTL^v\ ASA&oEOT 
ALA JJIfJt 17 (5teg£tt A?®® A It A A itv^ 

^ ^ - y /v t ^ t y ^ L, Tti A 

*#ltt)#fEE AoT < tL&AEAto. A 

L17, ftAffit/Tk, 77t|I^ot< 

tit>$IA'AA < Av\ B ATiMl^AAgAA 
&W7W L tit, A A 17 

AW A A & 0 AffiiiJ 17 # v >. A v A A A A 

7 T A A L'AliTHfTi'mA A £> 00 15 A17, 

A 7"*7 A0#0A A 3 K U A E"0 

M-S^llA^liA^vLtd'e^^. 3-n-7 
^°tii^Eil E A o A -tr 7 3 7 7 7 A A 


15, BfoAItB LTA 

X LtoA. A E & Er&Jlif0itLl7AA^ 7 7 
A AT 15 A A A, IltvAff, WI^A^IS 
07 7 h 7 7 7 A A15, ISAf (ACTI) 
ffitJ0Ti5Altl7il0)A0LAT LA o AL, 
i?MAiiv^l<td, ABA 0 HA A 
IcAt) $ E ft A El! AT & ft A{££ $ AT v > 
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